(mAChR) is an integral membrane protein (mol. wt. of about 80,000), and it is thought that subclasses of mAChR to agonists are due to a single receptor molecule existing under various degrees of conformational constraint (1-3). Long-term exposure to agonists decreased the number of mAChR with a simultaneous decrease in the response in many organs (4-6). We reported that the decrease in mAChR is mainly due to its accelerated degradation, through its activation by the agonist, probably with clustering and endocytosis (4, 5, 7). This decrease in mAChR is considered to be the main cause of the desensitization on long-term exposure to agonists.
However, the question of whether qualitative changes in mAChR are involved in its long-term desensitization, as in those of other neurotransmitter receptors, e.g., ,3-adrenergic receptor (8) and nicotinic cholinergic receptor (9, 10), has not yet been fully investigated. Therefore, we examined the changes in the properties of [3H]-QNB binding and of contractions to ACh of guinea-pig vas deferens in organ culture after its long-term desensitization.
Guinea-pig (300-350 g) vas deferens was isolated asepticallty and washed with Hanks' balanced salt solution containing penicillin (200 units/100 ml) and streptomycin (100 mg/100 ml). The whole vas deferens was mounted under a loading tension of 320 mg/muscle in a glass chamber filled with Eagle's MEM with 5% calf serum. In cubations were carried out at 37'C under 5% C02 in 02, as reported previously (4).
After culture, whole vas deferens was mounted in a 10 ml organ bath in aerated Lockes' solution at 37°C. The resting tension was adjusted to 100 mg/muscle and the muscle was washed for over 30 min. Isometric contractions induced by drugs were then recorded as reported previously (5).
After the contractile responses had been recorded, the muscles were weighed and homogenized as described previously genate of control and long-term desensitized vasa deferentia was carried out, as shown in Table 1 B. Results indicated that the ratio of high to low affinity binding sites (H to L) was not changed, in spite of a large decrease (23%) in the total number of mAChR, and the slight increase in the Ki values of ACh in the preparation after long-term desensitization was mainly due to an increase of the KL value.
The KL/KH ratio, which was considered to be related to the efficacy of mAChR and / adrenergic receptor (3, 8), seemed to increase slightly.
Next, we examined the contraction to ACh of long-term desensitized muscle in order to investigate whether the decrease in the affinity of agonist affected the contraction. We have shown that guinea-pig vas deferens has only a small amount of spare mAChR for ACh and that the dissociation constant of ACh, determined from contraction, is 3.9±3.7 aM (4). As shown in Table 2 , the ED50 values in the precultured and control groups were 1.5±1.1 and 3.3±0.9 ieM, respectively. The ED50 values were constant during organ culture and corresponded with the previous finding. The ED50 value (8.0±1.3 i M) of ACh in the group cultured with ACh increased slightly but significantly. These showed the decrease in affinity of ACh to mAChR. In addition, these ED50 values of ACh in precultured, control and long-term desensitized groups were not in agreement with the KH or KL in the 2 site model, but they were similar to the Ki values of ACh in Table 1A , assuming one binding site for the agonist. The maximum contraction in the group cultured with ACh decreased to 18% of the control value (preculture), which seems to be proportional to the decrease in number of mAChR as shown in Table 1 A and in our previous paper (5).
The existence of multiple agonist binding sites of mAChR have been recognized (1, 2) . In the smooth muscle, agonist binding sites of mAChR were resolved into 2 major binding sites (H and L) (11).
The present results show that the ratio of H to L sites remained almost unchanged at 1 :1, even when the concentration of mAChR was decreased to 23% of the control (preculture). This result indicates two pos sibilities: (1) Agonist-induced degradation of mAChR may occur similarly on both subclasses (H and L) of agonist binding sites, that is, mAChR may behave as a single kind of receptor molecule in the agonist-induced degradation. (2) The subclasses of mAChR may be rapidly interconvertible, even if only one of the subclasses is degraded by agonists.
In the present paper we could detect a slight increase in Ki and KL values by more careful and detailed examination. This slight decrease in affinity of ACh to mAChR was also detected in contraction examination of this smooth muscle. This decrease was not (11) proposed that contraction of the longitudinal muscle was due to the L site, but other groups do not agree with this proposal (12). Our results do not provide any information on the physiological role of the subtypes of mAChR. Both subtypes (H and L sites) may be effective for contraction, but further analyses seem to be necessary, as for example, using a three-site model. These studies are now in progress in our laboratory.
